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immediate  objective:  demonstrate 
average  chamber  pressure  higher  than 
feed  pressure. 

Status:  version  1  unable  to  sustain 
pulses.  Version  2  under  construction. 


Space  Payoffs  for  PDRE’s 


Isp  advantages  can  be  traded  for  other  advantages, 
such  as  thrust,  weight,  etc. 
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Marquart  Radiation  cooled  Apogee  Engine  (MMH/N204) 

Engine  |Chamber  |Thrust  (lbf)|Expansion  ratio  |Dt  [Engine  length  [Engine  mass  lisp  (sec)  Pc  (psia)  P  proof' 

R-4D-11  Columbium  100-110  164  &  300:1  0.85  inch*  14,  &  23  inch  11  Ibm  310&315  ~115-120*“  600  psia 

R-4D-15  iridium/rhenium  100-110  260,  300  &  375:1  0.76  inch  19  to  29  inch  12.5  Ibm  @  300:1  318,  323,  &327  135-150  600  psia 
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there  is  enough  potential  payoff  to  warrant  further 
investment. 


Space  Payoffs  for  PDRE’s 
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PDRE’s  to  lower  feed  pressures,  thereby  reducing 
tankage  and  feed  system  weights 

(Trade  PDRE  advantages  for  weight) 
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Spacecraft  manufacturers  are  also  willing  to  pay  hundreds  of 
thousands  of  dollars  more  for  large  expansion  ratio  thrusters,  and 
are  willing  to  pay  a  million  dollars  or  so  to  flight  qualify  them. 

*Maj  Abdi  Nejad  (res),  former  director  of  engineering  at  Marquart 


Giffen  &  French,  Space  Vehicle  Design,  AIAA  Ed  Series,  1991. 
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Other  space  thrusters  start  with  even  smaller 
expansion  ratios 

-  Bigger  potential  payoffs 


Space  Payoffs  for  PDRE’s 


